One of the most common forms of chronic liver disease related to lifestyle is nonalcoholic liver disease. Objectives: The present study was conducted to compare weight and waist circumference of patients with and without non-alcoholic fatty liver disease (NAFLD) referred to hospitals affiliated to Tehran University of Medical Sciences in 2017. Patients and Methods: This case-control study was carried out on 300 outpatients and inpatients patients aged between 18 to 65 years referred to the ultrasonography section of hospitals with convenience sampling method. Based on the results of ultrasonography, these subjects were divided into two groups; case (100 patients) and control group (200 subjects). Results: The mean BMI (body mass index) and waist circumferences of patients without NAFLD were 22.47 ± 1.97 kg/m 2 and 83.84 ± 8.68 cm, respectively, while in the patients with fatty liver the mean BMI and waist circumference were 26.10 ± 2.21 kg/m 2 and 98.83 ± 7.28 cm, respectively (P = 0.001).
Introduction
One of the most common forms of chronic liver disease is the non-alcoholic fatty liver disease (NAFLD) in the world, and it is one of the main causes of hepatitis clinic visits in adults (1) . The disease begins with a wide range of simple liver steatosis and can be converted to non-alcoholic steatohepatitis (NASH), fibrosis, cirrhosis, failure, and even liver cancer (2) . Non-alcoholic liver disease indicates a range of clinical and pathological conditions that are characterized by macroscopic steatosis in the absence of alcohol consumption and include a range of simple steatosis to liver diseases such as NASH, fibrosis, cirrhosis and ultimately hepatocellular cancers (3) . The prevalence of NAFLD is 2-3 times
Key point
Regarding the high prevalence of nonalcoholic fatty liver, lifestyle changes and the implementation of educational interventions to increase awareness and improve the attitude of individuals and design appropriate studies for the prevention and treatment of fatty liver are necessary.
higher compared to the hepatitis B and C and alcohol-related liver disease. NAFLD is now the most common cause of liver test disorder (4) . In Asia, the prevalence of this disease varies between 12% to 24% by age, gender, place of residence and race. Recent studies in eastern countries have shown that their prevalence is increasing due to changes of lifestyle (high-fat diet, low physical activity, central obesity and type II diabetes mellitus). The prevalence of liver steatosis is estimated about 16% to 30% in the general population, which is comparable to western countries (5) . NAFLD is a multidimensional disease that is associated with a range of factors including genetics and lifestyle such as type of nutrition and physical activity (6) . For this reason, treatment of this disease is mainly focused on behavioral and lifestyle interventions such as diet, increased physical activity and weight loss. However, according to recent studies in Iran, the rate of physical activity has been decreasing over the last decade (7) , and the rate of obesity and overweight among Iranian men and women is significant (8) .
Objectives
Considering the above mentioned, as well as increasing unhealthy diets and increasing use of fast foods, this study was conducted to evaluate the comparison of BMI (body mass index) and waist circumference in patients with and without non-alcoholic fatty liver (NAFLD) in Tehran University of Medical Sciences hospitals.
Patients and Methods

Study population
This case-control study was conducted on patients with and without NAFLD referred to hospitals affiliated to Tehran University of Medical Sciences. The case group was selected from outpatients and inpatients patients aged between 18 to 65 years old referred to the ultrasound section of selected hospitals, who had positive fatty liver disease. Control subjects were also selected from those who had a negative NAFLD. The inclusion criteria were willingness to participate in the study, outpatients and inpatients patients aged between 18 to 65, lack of experience with alcohol, lack of hepatitis B, C, liver cancer, Cushing's syndrome, chronic pancreatitis, Wilson's disease and thyroid disease. In this research, convenience sampling method was used. In this way, the samples were selected from people who were accessible to the scientist and divided into two groups of case and control. A group matching was applied to select the control group. The control group was matched in terms of age, gender distribution, distribution of education, occupation, marital status, place of residence, tobacco use and health insurance. The minimum sample size was calculated 84. Considering the possible attrition, 100 cases and 200 controls were selected. The highest proportion of samples were selected from Imam Hossein hospital (82 subjects), and then from Taleghani hospital (70 subjects), Shohada hospital, Tajrish hospital (65 subjects), Imam Khomeini hospital (42 subjects) and Shariati hospital (41 subjects), respectively. The data collection was carried out through a demographic data collection form was presented as a self-administrated form, which includes the individual characteristics of the units studied including age, gender, height, weight, weight gain over the past year, waist circumference, occupational status, marital status, duration of NAFLD and medications. Waist circumference measured using an elastic 100-centimeters tape measuring at the lowest point (between the lower end of the chest and navel). 
Ethical considerations
Statistical analysis
The data were analyzed using SPSS 21 software, descriptive (mean, standard deviations and frequency) as well as independent t test to compare the mean. Additionally, P values of less than 0.05 were considered statistically significant.
Results
This study was conducted with the participation of 300 patients aged between 18 and 65years where 204 subjects were males (82 patients with fatty liver and 122 without fatty liver) and 94 subjects were females (18 with fatty liver and 78 without fatty liver). The mean age of subjects with fatty liver was 46.33 ± 5.39 years and average age of subjects without fatty liver was 47.20 ± 7.96 years. Most of research participants were married (84%), job without physical activity (69%) and no medication (84.5%) ( Table 1) . In Tables 2 and 3 , the mean and standard deviation of waist circumference and BMI of patients was presented. There was a significant difference between the case and control group in terms of waist circumference and BMI respectively (P = 0.001), which means that the case group had a worse condition than the control group.
Discussion
The results of the study with the participation of 300 patients aged between 18 to 65 years old, which 204 were male (82 subjects had had fatty liver and 122 subjects had not fatty liver) and 94 subjects were women (18 subjects had fatty liver and 78 subjects had not fatty liver). The mean age of subjects with fatty liver was 46.33 ± 4.39 years and the mean age of other group was 47.20 ± 7.96 years. The mean BMI in the fatty liver group was 26.10 ± 1.22 kg/ m 2 and 22.47 ± 1.97 kg/m 2 , respectively. The mean waist circumference of fatty liver group was 98.83 ± 7.28 cm and in the other group was 84.83 ± 8.68 cm. Most of research participants were married (84%), job without physical activity (69%) and no medication (84.5%). The mean of BMI and waist circumference of patients without fatty liver was lower than those with fatty liver, which was also statistically significant. In terms of BMI and waist circumference, the results of study by HusseinPanah et al, was conducted on the role of predictive variables of non-alcoholic fatty liver in patients with type 2 diabetes, showed that the mean waist circumference and BMI in healthy subjects were equal to 94 and 24.8 (9) . Moradi Kohanki et al reported that BMI for healthy subjects was 24.9 kg/m 2 , while most healthy people in this study were in the mean age of 47.20 years and had an appropriate BMI. The BMI for people aged 45-64 was 25 kg/m 2 , hence BMI more than 25 Kg/m 2 indicates overweight in individuals (10) . In the study of Pavlica et al., the waist circumference and BMI were 82.71cm and 23.5 cm, respectively. The mean age of healthy subjects in their study was 37.36 years, which was appropriate for their mean BMI (11) . There are many studies about the physical and occupational index of people with fatty liver, which confirm these results. In the study by Moradi Kohnaki et al., people with fatty liver had a BMI greater than 25 kg/m 2 . People who participated in their research were in the age group of 30-39 and 40-49 years. The waist circumference of patients with fatty liver in the study of Moradi Kohnaki et al was about 102 cm in men and 88 cm in women (10) . Recently, Safarpour et al compared the anthropometric indices in patients with non-alcoholic fatty liver with healthy people. The waist circumference in the patient was equal to 101.8 cm. In the present study, it was equal to 98.3 cm for people with fatty liver. In their study, the BMI for people with fatty liver was 28.6 kg/m 2 , while the mean age of their participants in the study was 41.3 years, which should be equal to 24 for this age (12) . In the study of Younesian et al, the mean BMI for students with fatty liver problems was 31.66 kg/m 2 and the mean waist to hip ratio was equal to 0.96 (13) . The mean BMI of patients without fatty liver was is 22.47 Kg/m 2 , which was 26.10 kg/m 2 for patients with fatty liver. According to the mean age of the non-affected group (47.20 years) and those with fatty liver (46.34 years), it was shown that non-affected people have a more normal body mass than those with fatty liver. The results of researches such as Khoshbaten et al and Moradi Kohnaki et al showed that the high mean BMI and mean waist circumference in people increase their chances of developing fatty liver disease (11, 14) As mentioned by Moradi Kohnaki et al, waist circumference and BMI can grossly predict the development of fatty liver. The results of a study in Japan showed that BMI was an appropriate predictor for the onset of NAFLD in both genders. The odds ratio for fatty liver in overweight individuals and obese people was 1.8 and was 5.33 respectively. Overweight and obese people are in the risk of fatty liver by 4.01 and 7. 28, respectively with one-unit increment of BMI (15) .
Conclusion
Regarding the high prevalence of non-alcoholic fatty liver, lifestyle changes and the implementation of educational interventions to increase awareness and improve the attitude of individuals and design appropriate studies for the prevention and treatment of fatty liver are necessary. People with fatty liver, should consider changes in dietary habits and physical activity.
Limitations of the study
The relatively small sample size was a limitation of this study.
